Although most recent publications focus on Ventilator-associated Pneumonia, Non-Ventilator-associated Hospitalacquired pneumonia (NVHAP) is still worrisome. We studied risk factors for NVHAP among patients admitted to a small teaching hospital. Sixty-six NVHAP case patients and 66 controls admitted to the hospital from 
Despite current emphasis in the control of ventilatorassociated pneumonia (VAP), hospital or healthcare-acquired pneumonia in patients that were not submitted to mechanical ventilation is still a matter of concern. It is still common among patients with chronic diseases, immune suppressing conditions, or who are submitted to surgical procedures [1, 2] . It is also specially incident in elders, either in acute care settings or in nursing homes [3, 4] . In all those cases, it has significant impact on morbidity and mortality rates.
Previous studies report a wide variety of risk factors for Non-Ventilator Associated Hospital-Acquired Pneumonia (NVHAP). Their results vary according to the population from which cases are selected. For instance, risk factors among patients who were not submitted to surgical procedures differ from those reported for post-operative NVHAP [5, 6] . Our study was designed to identify risk factors for NVHAP among adult patients admitted to a general teaching hospital.
Material and Methods

Setting
This study was conducted in Hospital Estadual Bauru, one of the teaching hospitals from Faculdade de Medicina de Botucatu (Botucatu School of Medicine). The hospital has 280 active beds, four intensive care units, five wards for adult patients and one pediatric unit. Active hospital-wide surveillance of Hospital-acquired Infections is routinely performed by the Infection Control Committee (ICC).
Study Design
The study had a case-control design. Both cases and controls were selected from adult patients admitted to the hospital from November 2005 through November 2006.
Case Definition and Control Selection
We searched ICC files to find patients with diagnosis of NVHAP. All cases were reviewed for meeting current Centers for Diseases Control and Prevention (CDC) criteria for diagnosis of nosocomial pneumonia. Patients were enrolled as cases if they met the "PNU1" CDC criteria [7] . For each case, we selected a control that was admitted in the same unit at the same time as the case patient.
Exclusion criteria for both cases and controls were: hospital stay of less than 48 hours; age under 18; report of mechanical ventilation during this admission or in the previous year. Patients submitted to surgery were enrolled in the study if they had not been on mechanical ventilation for a longer period than was strictly necessary for the performance of the surgical procedure.
Investigation of Risk Factors
Patient data were recorded from medical charts and laboratory database. Definitions of underlying conditions followed the guidelines from International Classification of Diseases, tenth edition [8] . The burden of comorbid conditions was assessed using the Charlson comorbidity Index [9] . Nutritional status and previous history of smoking, alcoholism (defined as self report of daily consumption of alcoholic beverages) and illicit drug use were recorded. Other data were analyzed from the day of hospital admission until the day of NVHAP diagnosis (for case patients) or until discharge (for control subjects). Data included a present or previous intensive care unit (ICU) stay; performance of surgery; restriction to the bed and use of devices. From medical prescriptions, we recorded the use of Antacids (Ranitidine or Omeprazole), Sedatives, Steroids (or other immune-suppressing drugs) and Antimicrobials.
To assess the time of exposure to hospital environment, we used a variable termed "time at risk". For case patients, "time at risk" was defined as the number of days from admission to our hospital up to the diagnosis of NVHAP; for control subjects, it corresponded to the total number of days of hospitalization.
Statistical Analysis
Data were recorded in Epi Info Software for Windows, version 3.2 (©Centers for Disease Control and Prevention) and analyzed with SPSS software, version 15.0 (©SPSS Inc.). Each variable was submitted to univariate analysis. Dichotomous variables were analyzed using the Chi-square or Fisher's Exact Test. For numeric variables we used Student´s T test or the Mann-Whitney test. All variables for which p<0.2 were included in hierarchical multiple logistic regression model [10] . We used a stepwise forward approach, setting p = 0.05 as the limit for acceptance or removal of the terms in the model. Groups of variables entered the hierarchical model in the following order: (1) demographic variables; (2) comorbidities; (3) therapeutic interventions during hospital admission, including procedures, invasive devices and drugs (except antimicrobials); and (4) previous use of antimicrobials. A pvalue of less than 0.05 set as the final limit for significance.
Definition of Etiology
The definition of NVHAP etiology was not the main objective of our study. Given the retrospective nature of the study, it was not possible to standardize the investigation of etiologic agents. However, most patients had blood cultures collected during NVHAP investigation, and a few of them had also been submitted to bronchoscopic procedures. For etiological purposes, we considered valid the microbiological results from blood cultures or bronchoalveolar lavage (BAL) specimens collected during investigation of the present NVHAP episode, or in the first 48 hours after its clinical diagnosis. All cultures from BAL specimens were quantitative, and only growth above 10 4 colony forming units/mL was considered significant. Single blood cultures that were positive for coagulase-negative staphylococci were excluded from analysis. Antimicrobial susceptibility tests were performed according to current standards [11] .
Ethical Issues
This study was submitted to the Cientific Committee of Hospital Estadual Bauru and to the reference Research Ethics Committee (Instituto Lauro de Souza Lima, Bauru City, Brazil), and obtained full approval.
Results
In the study period, 9,641 adult patients were admitted to the hospital. Sixty-six patients met diagnostic criteria for NVHAP. The incidence rate was 0.68% (or 1.02 per 1,000 patients-day).
The case patients were enrolled in the case-control study along with an equal number of control subjects. Several risk factors were identified in univariate analysis: age, comorbidites (Renal and Central Nervous System [CNS] diseases) and invasive devices (Central Venous Catheter, Urinary Catheter, Naso-enteral tube). The use of 3rd/4th generation Cephalosporins or Vancomycin were negatively associated with NVHAP incidence in the univariate analysis. Full results are presented in Table 1 .
In multivariable logistic regression model ( Results from blood cultures were available for 58 patients. Other 13 cases collected cultures from BAL. However, the identification of the etiological agent was made in only seven case patients (10.6%). Five of them had cultures positive for multidrug-susceptible bacterial strains (Table 3) .
Discussion
Mechanical ventilation was identified as a primary risk factor for hospital-acquired pneumonia in studies from the 1980s [5, 12] . Since then, VAP has been specifically addressed as a condition which poses a major threat for hospitalized patients [13, 14] . Therefore, while many studies have focused on risk factors and prevention measures for VAP, few recent publications address the epidemiology of NVHAP [13, 14] . According to Sopena et al, two reasons account for the small number of studies addressing NVHAP: (1) the great dispersion of NVHAP cases within hospitals, which hinders surveillance; (2) the difficulty of performing invasive diagnostic techniques in this population [15] . We must add that the lack of uniform diagnostic criteria in the literature reduces the possibility of comparing data from different authors.
Risk factors commonly reported for hospital-acquired pneumonia often fall into one of the following cathegories: (1) factors that enhance colonization of the oropharinx or stomach; (2) conditions that favor aspiration into the respiratory tract; (3) prolonged ventilatory support; and (4) host factors, such as extremes of age and severe underlying conditions [14] . The findings in our study are coherent with those cathegories.
Age was a significant risk factor for NVHAP. Some authors attribute the greater incidence of pneumonia among elderly people to the presence of comorbid illnesses or to longer hospital stay, rather than for chronological age "per se" [14, 16] . However, we have studied the impact of age in multivariable models that included several confounders (comorbidities, time at risk, severity-of-illness measured by the Charlson index) and it still remained an independent risk factor for NVHAP. This may be due to several physiological and immunological changes that are inherent to aging process. Table 1 . Results of univariate analysis of risk factors for non-ventilator associated hospital acquired-pneumonia CNS diseases may depress cough reflexes, impair swallowing mechanisms and affect respiratory patterns [17] . All these alterations facilitate the access of microorganisms to the lower airways. Therefore, it was not surprising that CNS diseases were significant risk factors for NVHAP in our study.
The most puzzling finding in our study was the strong association between use of Antacids and increased risk for NVHAP. There are several papers on the role of Antacids in the physiopathology of VAP. It has been stated that alkalinization of the stomach provides an ideal environment for bacterial overgrowth -and, subsequently, to contamination Table 3 . Microorganisms recovered from patients with nonventilator associated hospital acquired-pneumonia of the lower airways [14, 18] . However, the importance of the "gastropulmonary route" for colonization and infection of the respiratory tract has been challenged. Recent research suggests a predominant role for oropharyngeal colonization and micro-aspiration of microorganisms in the pathogenesis of hospital-acquired pneumonia [19] . Still, studies that favor either gastric or oropharyngeal colonization as a source of pathogens for hospital-acquired pneumonia enrolled patients under mechanical ventilation [18, 19] . We can only hypothesize that, among nonventilated patients, contaminated gastric content could reach lower airways through reflux. The pathogenesis of VAP and NVHAP may differ in several ways. Feldman et al. documented the rapid development colonization in the oropharynx, stomach, lower airways and endotracheal tube in patients under mechanical ventilation [20] . The dynamics of colonization is dependent on the extensive and aggressive manipulations to which those patients are exposed. This is not the case for nonventilated patients. In this group, changes in oropharyngeal flora may be delayed. Etiological aspects of NVHAP may resemble those from community-acquired or early-onset hospital-acquired pneumonia [15, 21] . Our findings agree with this hypothesis.
Patients from our study were not submitted to extensive etiological investigation. However, among the few subjects with valid microbiological results, most had Methicillinsusceptible Staphylococcus aureus or multidrug-susceptible Gram-negative bacilli.
Most studies that address NVHAP focus on patients with special predisposing conditions, such as surgical procedures or immunossupression [1, 6] . Few authors selected cases and controls according to criteria similar to those used in our study.
Barreiro-Lopez et al. analyzed data from 67 case patients and 67 controls matched by age, sex and period of admission [21] . Those authors found previous surgery, bronchoaspiration and the use of Steroids as significant risk factors for NVHAP. A cohort study by Nicolas Sanchez et al. identified several predictors of NVHAP: use of Sedatives, Calcium Channel Blockers and Amoxicillin-Clavulanate; placement of Nasogastric tubes; and elevated serum Creatinine levels [22] .
Those findings differ from ours. Few case patients in our study had undergone surgery. Naso-enteral tube feeding was a significant risk factor in univariate analysis, but not in the multivariable model. Finally, the previous use of antimicrobials did not increase NHVAP incidence -though it may have contributed to the finding of many negative blood and BAL cultures.
Since NVHAP cases still occur, it is important to understand its epidemiology and find out opportunities for preventive strategies. The finding of age and Central Nervous System diseases as risk factors points out to groups that require special attention from the infection control team. Also, our findings suggest that a more rational use of Antacids may help in the prevention of pneumonia. From our perspective, NVHAP may be an old issue, but also one that should be addressed in the light of recent knowledge. 
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